


































































































































































































































































































































































Beam Combining & 
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Energy conservation:   E = hc	/	l1	=	hc	/	l2	+	hc	/	l3	
1 / 1064 nm = 1 / 1651 nm + 1 / 2993 nm 






























Monolithic OPO crystal design








Critical phase matching 
Nonritical phase matching (NCPM) 











HR at 1.06 um 
PR at 1.53um 
AR at 3.47 um 
OPO Cavity 
KTA Crystal 
AR at 1.06 um 
HR at 1.53um 



















Output Energy  = 450 µJ at 3471nm 















































































•  Successful coupling of the laser breadboards to 
the L2MS instrument enabled detection of caffeic 
acid encapsulated by a thin layer of water ice, for 
the first time 
•  A mass spectrum of caffeic acid coated with 
water ice, measured at cryogenic temperatures is 
shown above
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•  MoQvaQon	
•  L2MS	Instrument	Overview	
•  L2MS	Laser	Architecture	
•  Preliminary	Performance	
•  Future	Work	&	Conclusions	
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Laser	1	–	MIR	Laser	
•  Test	3.4	μm	breadboard	with	L2MS	laboratory	instrument	and	compare	with	
commercial	OPO	
•  Complete	2.75	μm	breadboard	laser	
•  Finalize	design	for	dual	wavelength	(2.75	μm	and	3.4	μm)	concept		
	
Laser	2	–	UV	Laser	
•  InvesQgate	other	non-linear	opQcal	crystals	for	SHG	and	FHG	–	leverage	ICESat-2/ATLAS	
LBO	aging	study	
•  OpQmize	overall	4th	harmonic	conversion	eﬃciency	
•  Test	breadboard	with	L2MS	laboratory	instrument	and	compare	with	commercial	UV	
laser	
•  Develop	epoxy-free	opto-mechanical	design	for	mounQng	opQcs	to	minimize	UV	
induced	contaminaQon	on	opQcal	surfaces	
	
Laser	TransmiGer	
•  Improve	packaging	of	the	laser	transmiGer	for	space	ﬂight	
•  Build	brass	board	laser	transmiGer	that	will	generate	both	MIR	and	UV	wavelengths	on	
a	single	laser	bench	
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•  We	are	developing	a	mulQ-wavelength	laser	transmiGer	for	the	L2MS	
Instrument	
•  A	new	laser	architecture	based	on	the	LOLA	laser	transmiGer	that	generates	
a	single	discrete	MIR	and	UV	wavelengths	has	been	demonstrated	
	
•  The	approach	provides	a	straigh{orward	path	toward	space	laser	design	and	
deployment	
	
•  Preliminary	laser	breadboard	results	show	compliance	with	the	L2MS	
instrument	requirements	
